Insulin attenuates arsenic-induced neurite outgrowth impairments by activating the PI3K/Akt/SIRT1 signaling pathway.
Arsenic neurotoxicity has a broad range of adverse effects on human health, which are induced in part by inhibition of neurite outgrowth. Insulin has been reported to promote neurite extension. The present study investigated whether insulin can protect neurons from impaired neurite outgrowth induced by arsenic, and examined the signaling pathway involved in this action. The study demonstrated that NaAsO2 caused inhibition of neurite outgrowth in differentiated SH-SY5Y cells indicating its neurotoxicity. This inhibitory effect of NaAsO2 was attenuated by insulin. It was found that blocking PI3K or Akt by selective inhibitors canceled the protective effect of insulin against NaAsO2-induced neurite outgrowth impairment suggesting the essential role of active PI3K and Akt in insulin's protective action. Inhibition of GSK3, which mimics an effect of insulin stimulation, had no effect on the impairment of neurite outgrowth by NaAsO2 implying that the insulin protective action is probably not due to its mediation of GSK3 inhibition ability. Moreover, NaAsO2 decreased the Akt activity, as it caused reduction in Akt phosphorylation, and downregulated expression of SIRT1. Additionally, the reduction of these signals by NaAsO2 was attenuated by insulin. Taken together, these results show that insulin attenuates arsenic-induced neurite outgrowth impairment possibly via activation of PI3K/Akt/SIRT1 signaling, and arsenic may exert neurite outgrowth inhibition through a mechanism involving reduction of signaling molecules downstream from insulin, PI3K/Akt/SIRT1. Our findings raise the possibility of using insulin to combat arsenic neurotoxicity.